ABSTRACT -Background: We previously noted a significantly higher degree of retrospective and contemporaneous shyness and sociability troubles in patients with schizophrenia than controls in a community-based stable outpatient sample and greater relative resting right frontal EEG activity (a trait marker of stress) in patients with schizophrenia who were shy.
One of the most disabling features and consequences of schizophrenia is a marked impairment of social skills 1 . Normal social interactions involve components of perception, assessment, and response to interpersonal cues 2 . Negative symptoms of schizophrenia (i.e., decreased spontaneous movements, paucity of expressive gestures and facial reactivity, flattened vocal intonation, poor eye contact, and social withdrawal) 3 are especially destructive to normal social interaction and are inversely correlated with social skills performance 4 . These behavioral deficits are also associated with poor prognosis, cognitive impairments, and reduced functioning in social and occupational domains 5 .
Behavioral deficits in social functioning such as poor eye contact and social withdrawal are also characteristic of temperamental shyness 6, 7 , and parallel those behavioral deficits present in the symptom profile of schizophrenia. Although there is research suggesting that stable individual differences in personality do exist among people with schizophrenia 8 and can possibly influence the severity and symptomology of the pathology 9, 10, 11 , few studies have investigated shyness and related constructs as possible risk factors for social dysfunction in schizophrenia. One study by Flanagan 12 measured shyness in hospitalized patients with schizophrenia and controls and reported that patients with schizophrenia experienced greater shyness than controls. More recently, we noted a higher degree of early and contemporaneous shyness and sociability troubles in patients than controls 13 and greater relative right resting frontal EEG activity (a trait marker of stress) in patients with schizophrenia who were shy 14 . These findings have important implications in light of research suggesting that early biological and behavioral antecedents of shyness and social withdrawal are identifiable in infants and young children, are linked to sensitivity of forebrain limbic and frontal cortical areas, and produce dysfunction in one's ability to regulate social stress 6, 7 . It follows that both early and contemporaneous shyness may be implicated as risk factors for social dysfunction in schizophrenia.
A wealth of research exists concerning premorbid social functioning in schizophrenia that has been derived from both retrospective and longitudinal studies in an attempt to differentiate personality markers for developing psychosis. Poorer premorbid social adjustment in individuals with schizophrenia than controls has been evidenced in many of these investigations [15] [16] [17] . Premorbid adjustment was also related to social skill level within schizophrenia 18 . The New York High Risk Project (NYHRP), an ongoing longitudinal study profiling children at high risk for developing schizophrenia or schizophrenia spectrum related disorders, reported childhood attentional dysfunction and social isolation were more common in participants at risk for schizophrenia than those who did not go on to develop the disorder 19 . Follow-up investigations from the NYHRP also reported that individuals who developed schizophreniarelated psychosis in adulthood had presented with elevated negative symptomology and thought disorders in childhood 20 .
There is reason to believe that premorbid behavioral deficits including social withdrawal, attentional deficits, and social isolation are related to the disease process as is evidenced by correlations among negative symptoms and both functional and structural brain abnormalities in adult schizophrenia patients 21 . What appears critical and remains to be investigated is the influence of stable personality styles such as shyness and related constructs on symptom expression and social functioning in schizophrenia.
The purpose of the present study was to extend our previous findings that suggest shyness and sociability are identifiable in schizo-phrenia and are related to social functioning measures 13 by exploring the stability of these trait-like constructs in this population. Here we conducted a preliminary investigation to examine: 1) the stability of shyness and sociability in a sample of 37 individuals with schizophrenia who were stable outpatients at a community-based treatment and rehabilitation program, 2) a convenience sample of a subset of 17 of the 37 patients who were exposed to a weekly social skills training program over a seven month period and compare them with the remaining 20 patients who were not exposed to social skills training on measures of pre-and post-shyness and pre-and post-sociability, and 3) pre-and post-shyness and pre-and post-sociability in relation to preand post-social skills measures only within the patients exposed to social skills training.
Method

Participants
The total study sample comprised 37 (27 males, 10 females) stable outpatients with a DSM-IV chart diagnosis of schizophrenia who ranged in age from 24 to 51 years (M = 41 years, SD = 6.1 years). All outpatients attended the Hamilton Program for Schizophrenia, a community-based outpatient treatment and rehabilitation program 22 . The psychiatric status of the patients was measured by the Positive and Negative Syndrome Scale (PANSS) 3 and found to be comparable to stable community outpatients with schizophrenia. The PANSS was rated by a trained psychometrist and was conducted within a month of participation in the present study. All participants were stable outpatients, and a majority of them were on atypical neuroleptics and were diagnosed as paranoid or residual at the time of the study. Of the 37 outpatients, 17 were exposed to social skills training and 20 were not exposed to social skills training (see below). Relevant participant demographics for the two groups are presented in Table I . The two groups did not differ on any of the relevant demographic factors.
Self-Report Measures
Cheek and Buss Shyness and Sociability (CBSS) Scale. The CBSS 23,24 is a 10-item self-report questionnaire that indexes shyness and sociability. The questionnaire contained the five highest-loaded shyness items 25 from the original 13-item Cheek and Buss Shyness Scale, and the five sociability items from the original Cheek and Buss Sociability Scale 23 .
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The items refer to stable experiences or behaviors that occur during social interaction.
Items from the shyness scale include: 'I find it hard to talk to strangers'; items from the sociability scale include: 'I like to be with people'. The items are answered on a zero to four metric, with the high scores reflecting shyness and sociability for the two scales. Reliability and validity for these two widelyused scales are reported elsewhere 23, 25, 26 .
The Social Relations Survey (SRS).
The SRS is self-report inventory that comprises a 128-item true-false questionnaire to evaluate levels of social skills performance 27 . The measure provides scores on eight subscales representing constructs of interpersonal and empathic skills: Social Assertiveness--measuring the competence or skill of interacting with people and forming new relationships; Defense of Rights--rating the ability to defend one's rights and to refuse unjust or unwarranted demands involving violation of the individual's rights; Directiveness--pertaining to the ability to take charge, to direct the activities of others, and to exert influence on others; Positive Feeling Expression--measuring the ability to express approval or positive feeling toward another person; Confidence--rating the belief in one's own ability to succeed on tasks undertaken; Perceived Social Approval--pertaining to feeling accepted, liked, included, and approved of by significant others; Social Approval Need--pertaining to the motive to be popular, well-liked, respected, and held in high esteem; and Empathy--measuring the ability to take the viewpoint of the other person and to respond effectively to the perceived emotional experience of the other. These eight subscales then form two broad band factors: Social skills (comprising all six assertiveness scales: Social Assertiveness, Defense of Rights, Directiveness, Expression of Positive Feelings, Confidence, and Perceived Social Approval), and Empathy (comprising Social Approval Need and Empathy).
Social Skills Training
Intervention comprised structured weekly psycho-education delivered in a group-based format. There were 24 sessions conducted over the course of seven months, plus several 'day-trip' community outings for skills generalization. The content was derived mainly from the curriculum developed by Bellack and his colleagues 28 . The group was co-led by a predoctoral-level psychology intern, an occupational therapist, and an outpatient social skills training peer support worker who served as a role-play instructor.
Procedures
A convenience sample of 17 outpatients who were exposed to weekly social skills training were compared to the other 20 outpatients who were not exposed to the training. The CBSS was administered to all 37 patients pre-and post-exposure or no exposure to the seven-month social skills training. The SRS was administered only to the 17 patients who had undergone social skills training. (Note. Only patients who undergo social skills training at the Hamilton Program for Schizophrenia are administered the SRS. Accordingly, the analyses reported below involving the SRS data are on the 17 patients exposed to social skills training. We did not have SRS measures on the 20 patients not exposed to social skills training).
Results
Stability of Shyness and Sociability Across Patients
We first examined the stability of shyness and sociability across all 37 patients. A Pearson correlation was computed separately for shyness and sociability across the seven month period. The correlations revealed that shyness (n = 37, r = .65, p < .0005) and sociability (n = 37, r = .63, p < .0005) remained highly stable across this period for all 37 outpatients.
Influence of Social Skills Training: Within-Patient Stability
We next examined whether social skills training had any influence on pre-and postexposure shyness and sociability. Accordingly, we performed two sets of analyses. First, we examined mean differences between the patients exposed to social skills training to those not exposed separately on shyness and sociability scores collected pre-and postexposure. A series of between-subject t-tests failed to reveal any significant group differences on: pre-shyness measure (Social Skills Group M = 11.2, SD = 3. Second, we computed within-patient correlations to examine the relation between pre-and post-exposure shyness and sociability, separately within the two groups of patients. Figure 1 presents a scatterplot of these relations for each group.
As can be seen in Figure 1 (top panel) , shyness remained stable from pre-to postfor those patients exposed to weekly social skills training (n = 17, r = .61, p < .009 ) and those patients who were not exposed to social skills training (n = 20, r = .67, p < .001) across the seven months. Whereas, sociability scores tended to change from pre-to post-for those patients exposed to weekly social skills training (n = 17, r = .17, p > .05) and remained stable for those patients who were not exposed to social skills training (n = 20, r = .79 , p < .0005) across the seven months (see Figure 1 , bottom panel).
Within-patient Relations between Shyness, Sociability and Social Skills Measures
We next computed a series of Pearson correlations to examine the within-patient relations between pre-and post-exposure shyness and sociability and pre-and postexposure social skills measures only for the patients exposed to the social skills training in relation to the two composite measures: Social Skills and Empathy.
Pre-exposure shyness was related to preexposure composite measure of Social Skills (n = 17, r = -.75, p < .001), but not Empathy (n = 17, r = -.08, p > .05). Increases in shyness were related to decreases in social skills, but not empathy, prior to exposure to social skills training. It is also important to note the pre-exposure shyness was related to all of the six individual subscales that comprised the Social Skills composite measure. These same patterns of relations Figure 1 . Scatterplots of the relation between pre-(Time 1) and post-(Time 2) shyness (top panel) and sociability (bottom panel) for stable outpatients with schizophrenia exposed to weekly social skills training over a seven month period (n = 17) and those who were not exposed to social skills training (n = 20) were also noted between pre-exposure shyness and post-exposure composite measure of social skills. Increases in shyness measured prior to social skills training were related to decreases in Social Skills measured post-exposure (n = 17, r = -.76, p < .0005), but again not to Empathy (n = 17, r = -.37, p > .05). Overall, these results suggest that shyness predicted levels of social skills pre-and post-exposure to social skills training and that exposure to social skills had little to no influence on the patient if he or she were shy. Individuals with schizophrenia who reported high degrees of shyness pre-exposure reported still having low social skills post-exposure.
It is also important to note that there were no significant relations noted between pre-and post-exposure sociability and preand post-exposure social skills composite measures, suggesting that sociability may play a different role in social skills in schizophrenia.
Discussion
We earlier noted a relation between shyness and social dysfunction in schizophrenia and suggested that shyness might be a possible risk factor for pervasive social dysfunction in individuals with this disorder 13 . Our further investigations have related shyness with greater relative right frontal EEG asymmetry (a correlate of anxious temperament) 14 , suggesting that psychophysiological correlates of this trait-like construct may be identifiable in this population and may reflect vulnerabilities in stress regulation 7 . The purpose of this preliminary investigation was to extend our earlier findings by examining the stability of shyness and sociability across a seven month period and in response to a widely-used social skills intervention program 28 . Our findings suggest that not only is shyness identifiable in individuals with schizophrenia, but it appears to be robust and trait-like in nature as it remained stable in all patients regardless of exposure to social skills training. On the other hand, sociability appeared to remain stable only in patients who were not exposed to social skills training.
We also found that shyness before exposure was related to pre-and post-exposure social skills measures, suggesting that those individuals high on shyness showed deficits in social skills that were unchanged as a result of intervention. It is important to note that when considering the relation between shyness and the social relation subscales, analysis showed that shyness was only related to the six subscales that define social skill in terms of assertiveness and not to those measures that define empathy. Increased shyness in individuals with schizophrenia may predict social assertiveness, but not necessarily other important interpersonal skills involving empathy, perspective taking, and the need for social approval. These overall patterns of relations between personality and pre-and post-social skills measures were specific to the pre-exposure shyness measure and not the pre-sociability measure, suggesting that the sociability construct may be more malleable and less trait-like in nature than shyness in schizophrenia.
The present study is not without limitations. First, the results of this preliminary study are based on a relatively small sample size. The small sample size may limit generalizations to a broader population of individuals with schizophrenia. Future studies should attempt to replicate the present findings with a larger sample of adults with schizophrenia than used here. A second lim-itation concerns the reliance on self-report measures in general for patients with schizophrenia, which have some potential for distortion depending on the degree of psychotic symptoms. However, the relatively low levels of positive and negative symptom scores among our stable outpatient group as well as the stability of the self-report measures over time may minimize this concern. A third issue was that we failed to collect social skills measures in the patients who were not exposed to training. Accordingly, we did not have any direct measure as to whether the outpatients not exposed to training changed in their social skills during the seven months. The 17 patients exposed to social skills training were part of a convenience sample that allowed us to examine potential influences of social skills training on the stability of shyness and sociability. Although the purpose of the present preliminary study was not on the efficacy of social skills intervention per se, but rather on the stability of personality, future work may include social skills measures in the comparison group to examine the effectiveness of the training program for patients who differ on these personality variables. It is also important to note that failure to find changes in shyness and sociability following social skills training could be attributed to an ineffectiveness of this intervention strategy. However, this is unlikely, as this is a wellestablished and widely-used behavioral intervention. Another plausible explanation is that the intervention did not work on the measures we used because our measures may not have been sensitive enough to detect differences. Although sociability changed within the patient group, future work should replicate this finding and include other personality and social functioning measures to ensure that the influence of personality variables on social skills was specific to shyness.
While the heterogeneity of symptom profiles in individuals with schizophrenia has been previously examined in terms of other personality dimensions 10, 11 , the present study appears to be the first to examine the stability of shyness in schizophrenia. Individuals with schizophrenia have been shown to possess stable personality profiles 8 , and certain maladaptive personality profiles may predate illness onset 29, 30 . Here we replicated and extended these earlier findings in the extant literature by demonstrating that shyness, and to a lesser extent sociability, are identifiable and show stability across time and in response to some environmental influences in stable outpatients with schizophrenia. The present results also indicate that the identification and tracking of shyness and sociability may have important implications for choices of clinical strategies that seek to modify social skills in individuals with this disorder and who might benefit most from such interventions. Such rehabilitation programs are known to have a positive influence not only on the patients but on the emotional well-being of the caregivers as well 31 .
The results of the present study implicate early and contemporaneous shyness as possible risk factors for social dysfunction. Stable shyness in healthy individuals is known to predict social adjustment problems 7 . Shyness appears to be a stable personality feature in schizophrenia, perhaps less open to change than other features of personality, and is associated with trait-like resting frontal EEG activation 14 . Thus, future research should consider how temperamental shyness "colors" various aspects of socio-emotional processing in patients with schizophrenia given deficits in these processes are profound in individuals with schizophrenia and are known to play an important role in social functioning.
